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A biomechanical study has been carried out on porcine knees to investigate the load-absorbing mechanism of 
the meniscus. The impact load was applied using a weight falling onto the transected proximal femur and the 
force transmitted through the knee was measured at the transected distal tibia using a load transducer with 
changing the impact load value.  
As a result, the knee joint has an impact absorbing property. However, the comparison of each results of 
loading speed reveals that joint shows less shock-absorption with increasing the impact force to the knee. These 
findings suggest meniscus of knee has not only the elasticity but also the viscosity, the calculated coefficient of 
viscosity of meniscus depends on the strain rate, which shows the non-Newtonian viscosity.  This rheology 
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た. 実験に用いた膝関節試料の状態を図 1 に示す．  
2.1.2 実験装置 
落錘式衝撃試験装置を使用した．本実験に用いた実
験装置および方法の概略を図 1 に示す． 
衝撃試験には，落錘式衝撃試験装置を使用した．装


















Fig.1  Impact loading test machine and jig  
   













速度計測には Microtecno 社製の shock recorder を用い，
データはサンプリング周期を 1×10-3[s]単位で計測し









20Kg の荷重），400[mm]では階段の 2step 分の高さを飛
び降りた時と設定した．  
加えた錘の落下距離と位置ネルギーの簡単な物理関




Table 1.  The experiment conditions of falling weight in 






























Fig.2  The raw data of the measured velocity-time 









































Fig.3  Representative focus point of contact time and 







































Fig.4  The results of the measured physical quantities at 
each stage 
(a)  Contact time     (b)  Impulse  
 







                              

















          
 




































Fig.5  The correlation of the viscosity and strain rate of 
meniscus tissue 
 





的に受け入れられている 5) ． 































Fig. 6  The high speed photographs of meniscus behavior 
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